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[57] ABSTRACT

A folding structure in one embodiment including

ground wheels and handles to form a child’s stroller,
the structure having a pair of elongated frame tubes

that are laterally foldable and held together at two
spaced points on each of the tubes by pivotally con-
nected front and rear X braces, the structure also in-
cluding a pair of elongated seat tubes pivotally attached
to main frame tube-supported folding mechanisms that
allow the seat tubes to move upwardly and in closer
angular alignment with the main frame tubes when the
latter move closer together as the structure 1s changed
from its unfolded to folded configuration, resulting in a
folded cross-sectional area not much greater than the
sum of the cross-sectional areas of the individual mem-
bers. -

26 Claimé, 16 Drawing Figures
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- FOLDING SUPPORT - STRUCTURE
This is a continuation-in-part application of a previ-
ous application Ser. No. 568, 164 filed Apr. 14, 1973,
now abandoned. |

BACKGROUND OF THE INVENTION:

The background of the invention will be set forth in
two parts -

1. Field of the Invention

Thls invention relates to folding support structures

and more particularly to those structures used as child
strollers and chaitrs.

2. Description of the Prior Art |

) ;Fqldmg structures of the type adapted to support an
object or a person are well known. By far, most of these
structures fold only in one dimension, that 1s, they fold
“flat.” This is a rather bulky configuration and leaves
something to be desired when considering ease of stor-
age and transportation.

For some applications, ground wheels have been
- provided in order to facilitate movement of the struc-

“ture when it is supporting a person, for example. A
~ typical application of this type is a folding wheel chair.
~Again, most of these chairs fold only in one dimension,
.e., laterally. |
- In more recent times, much interest has been di-
rected to folding baby carriages or strollers having
wheels for ease of movement of the stroller and its
occupant. A very popular example of this type struc-
ture is called a “‘stick folding” or ‘“‘umbrella” structure
since it folds in two dimensions to provide an elongated
thin silhouette. A typlcal example of this type configu-
ration is described in U.S. Pat. No. 3,390,893 directed
to structures for folding baby carriages, chairs, and the
like.

Prior art structures may include two X frames which
are directly interpivotally connected by means of two-
axes pivot joints, the frames being held in their un-
folded position at a fixed angle with respect to each
other by rigid brace members pivotally connected to
the frames. One of the X frames is usually ' more or less
vertical and located at the back of the stroller, while
the other is at the bottom of the structure and is gener-
ally horizontal in its unfolded position. In its folded
configuration, the two X frames collapse and all elon-
gated elements thereof are nearly parallel. The brace
elements also fold about pivoted interconnections so
that the ends of the X frames come together. This
moves the front wheels near the location of the car-
riage’s handles where they may soil clothes, for exam-
ple, and, because of this elevated mass, a clip is re-
quired in order to retain the structure in a folded posi-
tion. Thus, it should be evident that a foldable support
structure that is simple in construction and that folds

into a slim, trundable configuration while maintaining a
low center of mass with all wheels always located near

the ground level and that does not require a clip mech-
anism to hold the structure in its folded position would
censtltute a SIgntfieant advancement of the art.

SUMMARY OF THE INVENTION

In view of the foregomg factors and conditions char-
acteristic of the prior art, it is a primary object of the
present invention to provide an improved foldmg sup-
- port structure.

- Another object of the present invention is to provnde

a very light yet strong and durable folding support

10
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structure that may be simply moved from its unfolded
to.its elongated slim folded configuration.

Still another object of the present invention is to
provide a simple yet reliable folding support structure
that includes ground wheels and a phable seat for com-
fortably supporting a child. |

Yet another object of the present invention is to
provide a folding support structure in the form of a
baby stroller.

Still a further object of the present invention is to
prowde a wheeled folding support structure which,
when in its folded configuration, provides that its
wheels are located adjacent one another at the bottom

~ of the structure, and that inherently tends to maintain
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its folded position without the use of any restricting
mechanisms.

In accordance with the present invention, a foldmg
support structure is provided having a pair of l‘lgld
elongated frame tubes each with upper, lower and in-
termediate portlens and defining a first plane therebe-

‘tween. A pair of rigid elongated seat tubes, each having

lower and attachment portions define a second plane
therebetween that intersects the first plane along a
movable line perpendicular to the longitudinal axes of
the frame and seat tubes in the intermediate and at-
tachment portions thereof.. Also included is a rear X
brace having a pair of pivotally interconnected rigid
rear brace members defining a third plane therebe-
tween, the rear brace members being foldable in the
third plane while the lower ends of these rear brace
members are pivotally attached to a different one of the
seat tubes at the lower portions. The upper ends of the
rear brace members are pivotally attached to a differ-
ent one of the frame tubes at their upper portions, and
the pivoted interconnections at the ends of the rear
brace members are of the two-axis type, one axis of
which being perpendicular to the third plane and the
other axis of which being orthogonal thereto and in the
plane of the respective tubes to which the interconnec-
tions are attached. The invention also includes a front

X brace having a pair of pivotally interconnected rigid

front brace members defining a fourth plane therebe-
tween, the front brace members being foldable in the
fourth plane, the lower ends of these members being
pivotally attached to a different one of the frame tubes

. at their respective lower portions. There is further,
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folding means associated with the upper ends of the
front brace members and with the intermediate por-
tions of the frame tubes and attachment portions of the
seat tubes for simultaneously causing an upward move-
ment of the aforementioned movable line in the first
plane, a lessening of the angle between the lower por-
tions of the first and second planes, and a lessening of
the distance between respective ones of the frame
tubes and between respective ones of the seat tubes

when the seat structure is meved from its open to
closed configuration.

A pliable seat structure may be attached to upper
portions of the seat and frame tubes and the support
structure may also include a rear lock brace mecha-
nism pivotally attached to the lower portions of the seat
tubes or rear X brace members for lockably separating
the seat tubes in their unfolded configuration.

The lower portions of the front brace members may
each include foot rest sections that are horizontal when
the support structure is in its unfolded position.

The features of the present invention which are be-
lieved to be novel are set forth with particularity in the
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appended claims. The present invention, both as to its
organization and manner of operation, together with
further objects and advantages thereof, may best be
understood by making reference to the following de-
scription, taken in conjunction with the ‘accompanying

drawings, in which like reference characters refer to
like elements in the several views.

BRIEF DESCRIPTION OF THE DRAWINGS:

FIG. 1 is a side elevational view of a folding support
structure in its unfolded configuration, constructed in

accordance with one embodiment of the present inven-
tion;

FIG. 2 1s a perspectwe view of the folding support
structure shown in FIG. 1, partially folded;

FIG. 3 is a front elevational view of the folding sup-
port structure of FIG. 1 in its fully folded configuration;

FIG. 4 is a front elevational view showing the basic
frame of the folding support structure in its unfolded
configuration,;

FIG. 5 is an enlarged top view of a portion of the
folding support structure of FIG. 1 showing in detail
one of its sliding brackets;

FIG. 6 is a perspective view of the same portion of
the folding support structure shown in FIG. 5;

FIG. 7 is a sectional view of the sliding bracket as
seen along lines 7—7 of FIG. 6;

FIG. 8 is a side elevation of the shding bracket por-

tion of the folding support structure in accordance with
another embodiment of the present invention;
FIG. 9 is an enlarged front elevational view of a

wheel assembly portion of the folding support structure
of FIG. 1;

FIG. 10 is a perspective view of an alternate folding
means for the folding support structure in accordance
with still another embodiment of the present invention,
in a partially folded configuration;

FIG. 11 is another perspective view of the folding
means of FIG. 10, as seen from another direction and
showing the structure in its unfolded configuration;
FIG. 12 is a perspective view of another embodiment of
the present invention in the form of a folding chair
shown in its unfolded configuration;

- FIG. 13 is a perspective view of the embodiment of
FIG. 12 shown partially folded;

ment of FIG. 12, illustrating the chair in its completely
folded configuration;

FIG. 15 shows an enlarged portion of a main frame
tube-supported folding mechanism seen in F1G. 12; and

FIG. 16 is an end view of the enlarged portion illus-
trated in FIG. 15. -

DESCRIPTION OF THE PREFERRED
EMBODIMENTS:

~ Referring now to the drawings and more particularly
to the folding support structure 11 illustrated in FIGS.
1, 2 and 3, there is shown a pair of rigid elongated
metal frame tubes 13 having upper portions 15, lower
portions 17, and intermediate portions 19. There is also
shown a pair of rigid elongated seat tubes 21 each
having upper portions 23, lower portions 2§, and at-
tachment or intermediate portions 27. It can be seen
clearly from FIGS. 1 and 2 that planes defined by the

associated frame tubes 13 and seat tubes 21 intersect

along a line that is essentially perpendicular to the
longitudinal axes of the frame and seat tubes in the
intermediate portions 19 and 27 of the respective
tubes.
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A rear X brace 29 is provided having a pair of rigid
rear brace members 31 and 33 pivotally intercon-
nected, as at 35, the respective lower portions 37 and
39 of these members being pivotally attached to a dif-
ferent one of the seat tubes 21 at their lower portions
25, and respective upper portions 41 and 43 of the
members 31 and 33 being pivotally attached to a differ-
ent one of the frame tubes 13 at their upper portions.
15. The pivotal interconnections 45 at the upper ends
of the rear brace members and the pivotal interconnec-
tions 47 at the lower ends thereof are of the two-axis
type, one of which being perpendicular to a plane de-
fined by the rear brace members and the other axis of
which being orthogonal thereto and in the plane of the
respective associated tubes 13 and 21 to which the
interconnections are attached. The pwotal intercon-
nections may, for example, take the form of L-brackets
having one arm loosely riveted to a rear brace member,
and having another arm loosely riveted to one of the
tubes.

As shown in FIGS. 2 and 4, the lower portions 51 and
53 of respec:twe rigid front brace members 55 and §7,
comprising a front X brace 59, are pivotally attached
by rivets or nut/bolt assemblies 60, for example, to the
lower portions 17 of the frame tubes 13. As with the
rear brace 29, the front brace members are pivotally
interconnected by any conventional means such as a
rivet, for example, at a point 61 intermediate the ends

of these members so that the X brace may fold and
unfold in the plane of the members and generally paral-

lel to the plane defined by the two frame tubes 13. The
lower portions Sl, 33 are preferably formed with hori-
zontal foot rest configurations in order to comfortably
accommodate a child’s feet when the structure 1S 1n 1ts
unfolded position.

In the presently preferred embodiment of the mven-
tion shown in FIG. 1, the upper portions 63 and 65 of
the front brace members 55 and 57 are pivotally at-

" tached to a front face 67 of a different sliding U-chan-
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FIG. 14 is another perspective view of the embodi- 45

nel bracket 69 slidably mounted on the intermediate

portions 19 of the frame tubes 13. A more detailed

illustration of this arrangement is shown in FIGS. 5, 6
and 7, the latter figure clearly showing the use of a rivet

71 as the pivot pin seated in a raised portion 73 of the

bracket so as not to interfere with the sliding action of

‘the bracket on the tube 13. Also pivotally attached to

each sliding bracket 69 is the intermediate portion 27

of an associated seat tube 21 by means of a rivet or bolt

75 extending through parallel sides 77 of the bracket
and also through a tubeconforming spacer 79 and ap-
propriate aligned holes in the seat tubes 21.

A desirable feature of the present invention is to
include a means for preventing the rotation of the slid-
ing brackets 69 on the frame tubes 13 when the struc-
ture is in its unfolded configuration. This may be ac-
complished in several ways. As exemplified in the em-
bodiment illustrated in FIGS. 1-7, this may be accom-
plished by providing a square cross section in the inter-

mediate portion 19 of the tube 13, and by using a slid-
ing bracket having a conforming square cross section.
As shown in these figures, the brackets 69 may be
formed from a rectangular sheet of metal folded two
times at right angles so that the two parallel sides 77
may be suitably fastened together by the rivet or bolt
75 and a rivet or bolt 81 through holes 83 using equal
length spacers (not shown) extending between the
inner surfaces of the sides 77 thereby enclosing the
brackets 69 about the portions 19. Of course, other
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cross-sectional configurations may be used to provide
- the same function. For example, the cross sections of

‘both the frame tubes’ intermediate portions 19’ and
sliding brackets 69’ may be circular, the latter having
one or more notches 85 in their lower edges 87 to
register with associated pins 89 extending outwardly
from the tubes, as illustrated in FIG. 8.

‘In accordance with the presently preferred embodi-
ment of the invention, ground wheels 91 are provided
adjacent the lower ends of the frame and seat tubes.
The wheels 91 are rotatably mounted on J-shaped axle
rods 93 each having a relatively shorter section 95 and
a relatively longer section 97 joined by a transverse
section 99. The parallel sections extend through suit-
ably dlsposcd aligned holes through the tubes and se-
cured in position by conventional means such as push
nuts 10l at the ends thereof. The enlarged view of one
of the wheels 91 is shown in FIG. 9 where a flat washer
103 may be seen disposed between thc tube 13 and the
wheels. - -

With reference to FIGS. 10 and 11, there is shown an
altematc embodiment of the present invention wherein
a pivot arm mechanism replaces the previously de-
scribed sliding bracket arrangement. In this embodi-
ment, the intermediate portions 19 of the frame tubes
‘13 may be of any convenient cross-sectional configura-
tion. The upper portions 63,65 of the front brace mem-
bers 55, 57 pivotally attach to associated attachment or
intermediate portions 27 of the seat tubes 21 by means
of, for example, L-brackets 105 and appropriate fasten-
ers such as rivets 107 and 109, the latter having axes at
right angles to each other to provide a two-axis joint at
each of the pivotal interconnections.

- According to this embodiment, the intermediate por-
tions 27 of the seat tubes 21 are movably supported
with respect to the frame tubes 13 by separate pivot
arms 111 respectively pivotally attached at one of their
ends by rivets 113 to the seat tubes, and at the other
ends by rivets 115 to the associated intermediate por-

tions 19 of the frame tubes 13. This arrangement allows
the seat tubes 21 to swing on the pivot arms 111 and

move upwardly with respect to the frame tubes 13 as
the brackets 105 pivot downwardly about pins 109
- when the front brace 59 is folded to produce the ““um-
brella’ or “‘stick’ configuration illustrated in FIG. 3.
This is very similar to the general movement and align-
ment of the various components of the foldmg struc-
ture previously described with reference to FIGS. 1-7,
where the sliding bracket 69 is utilized.

'For convenience, and as an aid for supporting the
support structure when not in use, the upper portions
15 of the frame tubes 13 may be provided with curved
handle portions 121, as shown in FIGS. 1-4. These
handles are preferably curved in an upward and for-
ward direction for ease of handling when the structure
'is occupied. Although not shown, for the sake of clar-
ity, when the structure is to be used to transport a small
child, it is preferably provided with a conventional seat
belt arrangement to prevent the child from lcavlng the

© seat and possibly falling to the ground.

The unfolding/folding operation of the invention is
easily accomplished by simply pulling apart the two
“handle portions 121 and allowing a rear lock brace
‘mechanism 123 to fall into place. This mechanism
includes, in accordance with a preferred embodiment
of the invention, a pair of spaced parallel folding arms
- 123, each pair'piﬁctally. attached at a first of their ends
127 to opposite sides of an associated lower portion 25
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of a seat tube 21, and pivotally attached at their second
ends 129 to each other, by a common pivot pin 131.
The arms 125 in each pair may be maintained in a
parallel relationship by the use of a spacer tube 133
coaxial with the pin 131, and the pivoting of the arms
may be restricted at or just below the horizontal by a
portion 135 of at least one of the arms 125 extending
beyond the pivot pin 131 and having an upper trans-
verse tab that engages the upper surface of an asso-
ciated arm of the opposite pair when the lock brace
123 is in its unfolded horizontal position. In embodi-
ments of the invention utilizing single wheels 91 rotat-
ably mounted on cantilevered axles, the lock brace
mechanism is preferably pivotally mounted on the seat
tubes to prevent possible rotation of the seat tubes
about their own longitudinal axes. However, if dual
wheels are mounted. on each of the seat tubes, then
significant rotational torques will not be present at the
seat tubes and the lock brace mechanism may be pivot-
ally anchored to the lower portions of the rear X- brace
for example. |

In order to move the support structure from its un-
folded to folded configuration, the central pivoting
portion of the rear lock brace mechanism 123 is moved
upward by the operator’s foot, for example, while the

two handle portions 121 are pushed together. This

causes the front and rear X braces to fold and the at-
tachment portions 27 of the seat tubes 21 to move
upwardly relative to their respective associated frame
tubes 13 so that the angles between the associated
frame and seat tubes lessens until these tubes are nearly

parallel.

It will be seen that, unlike some prlcr art folding
support structures that carry a set of wheels at a rela-
tively high location when in a folded position, the rear
wheels of the present invention are moved only to a
relatively low position, just above the front wheels, so
that there is less possibility that they would come into
contact and thereby soil a user’s clothing when han-
dling the structure in its folded configuration. Also, this
novel and low center of mass arrangement precludes
the structure from tending to unfold by itself, as 1s the
case in certain prior art structures, the latter requiring

‘an additional strap or other arrangement to prevent the

unfolding of the structure.

In order to prevent the support structure from rollmg
down an incline, for example, a conventional wheel-
impingeable brake bracket 141 may be pivotally at-
tached to a lower portion 25 of one of the seat tubes 21,
as shown in FIG. 3.

As shown in FIGS. 1-3, a flexible, pouch-like struc-
ture 143 of cloth or plastic material, for example, may
be disposed between the seat tubes 21 by attaching its
lower forward outer ends to the upper portions 23
thereof and at its upper outer ends to the frame tubes
13 adjacent the pivotal interconnections 43.

Referring now to the folding chair embodiment 211
illustrated in FIGS. 12-14, the chair is shown to include

a pair of rigid elongated metal frame tubes 213 having

upper portions 215, lower portions 217, and intermedi-

ate portions 219. There is also shown a pair of rigid
elongated seat tubes 221 each having upper portions

223, lower portions 225, and attachment or intermedi-

~ate portions 227. Planes defined by the associated

65

frame tubes 213 and seat tubes 221 intersect along a

‘line that is essentially perpendicular to the longitudinal

axes of the frame and seat tubes in the intermediate
portions 219 and 227 of the respective tubes.
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A rear X brace 229 is provided having a pair of rigid
rear brace members 231 and 233 pivotally intercon-
nected, as at 235, the respective lower portions 237
and 239 of these members being pivotally attached to a
different one of the seat tubes 221 at their lower por-
tions 225, and respective upper portions 241 and 243 of
the members 231 and 233 being pivotally attached to a
different one of the frame tubes 213 at their upper
portions 215. The pivotal interconnections 245 at the
upper ends of the rear brace members and the pivotal
interconnections 247 at the lower ends thereof are of
the two-axis type, one of which being perpendicular to
the plane defined by the rear brace members and the
other axis of which being orthogonal thereto and in the
plane of the respective associated tubes 213 and 221 to
which the interconnections are attached. The pivotal
interconnections may, for example, take the form of
[-brackets having one arm loosely riveted to a rear
brace member, and having another arm loosely riveted
to one of the tubes.

FIGS. 13 and 14 show the lower portions 251 and
253 of respective rigid front brace members 255 and
257, comprising a front X brace 2359, are pivotally
attached by rivets or nut/bolt assemblies 260, for exam-
ple, to the lower portions 217 of the frame tubes 213.
Similar to the rear brace 229 arrangement, the front

brace members are pivotally interconnected by any

conventional means such as a rivet, for example, at a
point 261 intermediate the ends of these members so
that the X brace may fold and unfold in the plane of the
members and generally parallel to the plane defined by
the two frame tubes 213. The upper portions 263 and
265 of the front brace members 255 and 2587 are pivot-
ally attached to a front surface 267 of a different sliding
hollow tube section 269 slidably mounted on the inter-
mediate portions 219 of the frame tubes 213. A more
detailed illustration of this arrangement is shown In
FIGS. 15 and 16.

‘These figures show the use of a rivet 271 as the pivot
pin seated in a pair of coaxially disposed sleeve inserts
273 and 275 captured in each of the tube sections 269
so as not to interfere with the sliding action of the tube
sections along the tubes 213. Pivotally anchored by the

rivets 271 are the respective upper portions 263 and |

267 of the front brace members 255 and 257. The
sleeve inserts may be fabricated from any material
exhibiting the desired sliding qualities with respect to
the tubes 213. Alternately, a single insert may be em-
ployed or the rivet 271 may be seated in a raised por-
tion, as illustrated in FIG. 7 for the previously de-
scribed embodiment of the invention. Conventional
washers 277 are also provided on opposite sides of the
brace members at the pivot 271 in order to lessen fric-
tion at this point when the structure is folded and un-

folded. The tube sections 269 are also pivotally at-
tached to the intermediate portions 219 and 227 of the

tubes 221 by means of a welded or otherwise fixedly
attached brackets 279, through holes in which pivots
281 extend into and anchor to the tubes 221.

In accordance with this embodiment, there is further
provided a pair of back support tubes 283, each having

upper ends 2835 pivotally attached by means of the
pivotal interconnections 245 to the upper portions 215
of the tubes 213, while the lower ends 287 of the tubes
283 are pivotally attached by means of pivots 289 to

associated seat tubes 221 between the latter’s lower and
intermediate ends.

10

15

20

8

Support means in the form of a flexible seat member
291 and a flexible back support member 293 of any
conventional fabric or plastic material are convention-
ally attached as shown in FIGS. 12-14 by the use of
tubular side openings to respective associated seat
tubes 221 and back support tubes 283.

The unfolding operation of this embodiment of the
invention is accomplished by pulling apart the two
frame tubes 213, the two seat tubes 221, or the two
back support tubes 283 as far as allowed by the flexible
seat and back support members 291 and 293. On the
other hand, these tubes are simply pushed together to
fold up the structures illustrated in FIG. 14.

In view of the foregoing, it should be evident that
there has herein been described a novel and highly
useful folding support structure that is safe, easily oper-
ated and that incorporates improved convenient fea-
tures heretofore not available in such structures.

It should be understood that although certain materi-
als have been identified in the construction of the in-
vention, nevertheless, these are only exemplary identi-

| fications and the materials mentioned herein are not
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critical and any material generally considered to be
suitable for a given purpose may be substituted for
those named. | |

Although the present invention has been shown and
described with reference to particular embodiments,
various changes and modifications which are obvious
to persons skilled in the art to which the invention
pertains are deemed to lie within the spirit, scope and
contemplation of the invention.

What is claimed 1s:

1. A folding support structure, comprising:

a pair of rigid elongated frame tubes each having
upper, lower and intermediate portions and defin-
mg a first plane therebetween;

a pair of rigid elongated seat tubes each having lower
and attachment portions and defining a second
plane therebetween intersecting said first plane
along a movable line perpendicular to the longitu-
dinal axes of said frame and seat tubes 1n said inter-
mediate and attachment portions thereof; |
rear X brace having a pair of pivotally intercon-
nected rigid rear brace members defining a third
plane therebetween, said rear brace members
being foldable in said third plane, the lower ends of
said rear brace members being pivotally attached
to a different one of said seat tubes at said lower
portions and the upper ends thereof being pivotally
attached to a different one of said frame tubes at
said upper portions, the pivotal interconnections at
said ends of said rear brace members being of the:
two-axis type one axis of which being perpendicu-
lar to said third plane and the other axis of which
being orthogonal thereto and in the plane of the
respective tubes to which said interconnections are
attached;
front X brace having a pair of pivotally intercon-
nected rigid front brace members defining a fourth
plane therebetween, said front brace members
being foldable in said fourth plane, the lower ends
of said front brace members being pivotally at-
tached to a different one of said frame tubes at said
fower portions; and
folding means associated with the upper ends of said

front brace members and with said intermediate

portions of said frame tubes and attachment por-
tions of said seat tubes for simultaneously causing
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an upward movement of said movable line in said

~ first plane, a lessening of the angle between the.

lower portions of said first and second planes, and
a lessening of the distance between respective ones

3,995,882

of said frame tubes and between respective ones of 5

sald seat tubes when said -support structure 1is
moved from its open to closed configuration.

2. The folding support structure according to claim 1,
wherein said seat tubes also include upper portions
extending beyond said attachment portions thereof,
and also comprising pliable seat structure attached to
said upper portions of said seat tubes and to said upper
portions of said frame tubes.

3. The foldmg support structure according to claim 1,
also comprising a rear lock brace mechanism having
folding arms, the outer ends of which arms being pivot-
ally coupled to said lower portions of different ones of
said seat tubes, said mechanism having a pivot portion
joining said folding arms.

4. The folding support structure according to claim 3
wherein said rear lock brace mechanism also includes
locking means assoctated with said pivot portion for
releasably locking said folding arms in an unfolded
position.

5. The folding support structure according to claim 4,
wherein said locking means includes pivot rotation
limiting structure only preventing said pivot portion
from moving below a predetermined level from a fully
extended folding arm position.

6. The folding support structure according to claim 3,

wherein said folding arms each include a pair of spaced
parallel arms pivotally attached to opposite sides of
-said lower portions of different ones of said seat tubes
to inhibit rotation of said seat tubes.
- 7. The folding support structure according to claim 1,
“wherein lower portions of said front brace members
each include foot rest portions that are horizontal when
said foldmg support structure iIs in 1ts unfolded configu-
-ratlon

‘8. The folding support structure according to claim 1,
‘also comprising wheel assemblies including separate
ground wheels rotatably attached to different ones of
sald frame : and seat tubes adjacent the lower ends
thereof.

9. The folding support structure according to claim 8,
~“wherein said wheel assemblies include a cantilevered
wheel axle rotatably supporting a single one of said
ground wheels. |
- 10. The folding support structure according to claim
-9, wherein said lower portions of each of said main
frame ‘and seat tubes include a pair of spaced holes
- therethrough, and the wheel axles are J-shaped rods
passing through both said pair of spaced holes in asso-
ciated ones of said frame and seat tubes.
~ 11. The folding support structure according to claim

9, wherein each of said J-shaped rods include a rela-
tively short segment and a relatively longer parallel
segment, the ends of said segments extending out-
wardly through said pair of spaced holes, one of said
ground wheels being rotatably mounted on that portion
of said relatively longer segment extending beyond said
tubes.

12. The folding support structure according to claim
8, further comprising a wheel-impingeable brake
bracket pivotally attached to said lower portion of one
of said seat tubes.

13. The folding support structure acc:ordmg to claim
1, wherein the ends of said upper portions of said frame
tubes are curved to form handles.
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14. The folding support structure according to claim
1, wherein said folding means includes a pair of sliding

.brackets each slidably mounted on said intermediate
portion of a different one of said frame tubes, a differ-

‘ent one of said front brace members and of said seat

tubes being separately pivotally attached to associated
ones of said sliding brackets, the axis of rotation of
each of the pivotal attachments to said sliding brackets
being essentially orthogonal to each other and to the
longitudinal axis of each associated one of said frame
tubes.

15. The folding support structure according to claim
14, wherein said intermediate portion of each of said
frame tubes includes a guide, and wherein each of said
sliding brackets includes a guide registering portion
slidably registerable with an associated one of said
guides to prevent rotation of said sliding brackets with
respect to the longitudinal axis of said frame tubes
when said folding support structure 1s in its unfolded
conﬁguratmn

16. The folding support structure according to claim
15, wherein said guide is an elongated non-circular
cross sectioned guide section of said intermediate por-
tion of each of said frame tubes, and wherein said slid-
ing brackets each include a sliding portion conforming
to the shape of said guide section.

17. The folding support structure according to claim
16, wherein said guide section and said sliding portions
of said sliding brackets have a generally rectangular
cross section.

18. The folding support structure accordmg to claim
16, wherein the cross-sectional configuration of both
said frame tubes and said sliding brackets is essentially
circular, wherein said guide is a transverse guide pin
extending radially outwardly from the bottom of said
intermediate portion of each of said frame tubes, and
wherein said sliding brackets each include a guide pin-
receiving slot in their lower ends that registers with said
guide pin when said folding support structure is in its
unfolded configuration. |

19. The folding support structure according to claim
15, wherein each of said frame tubes includes a sliding
bracket limit structure limiting the extent of downward

- movement of said sliding bracket when- said folding
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support structure is in its unfolded configuration.

20. The folding support structure according to claim
14, wherein said folding means also includes a pair of
pivoting front brackets each pivotally attached to said
attachment portions of a different one of said seat tubes
and pivotally attached to the upper ends of a different
one of said front brace members, the axis of rotation of
each of the pivotal attachments to said pivoting front
brackets being essentially orthogonal to each other,
and wherein said folding means further includes a pair
of pivot arms each pivotally attached at one end to said
intermediate portions of a different one of said frame
tubes and each pivotally attached at an opposite end to
said attachment portions of a different one of said seat
tubes, the axis of rotation of each of the pivotal attach-
ments to said pivot arms being essentially parallel to
each other and orthogonal to the longitudinal axis of
said frame and seat tubes.

21. The folding support structure according to claim
20, wherein the pivotal attachment of each of said pivot
arms to said frame tubes is a pivot pin having an out-
wardly extending post portion limiting the downward
movement of an associated one of said seat tubes rela-
tive to said frame tubes when said folding support
structure is in its unfolded configuration.
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22. The folding support structure according to claim
1, also comprising support means including a flexible

member supported between said seat and frame tubes..

23. The folding support structure according to claim
22, wherein said flexible member is a flexible fabric
constructed pouch-like structure attached at its lower
forward outer extremities by said seat tubes and at its
upper outer extremities by said frame tubes.

24. A folding chair structure, comprising:

a pair of rigid elongated frame tubes each having
upper, lower and intermediate portions and defin-
ing a first plane therebetween,;

a pair of rigid elongated seat tubes each having lower
and attachment portions and defining a second
plane therebetween intersecting said first plane

along a movable line perpendicular to the longitu-

dinal axes of said frame and seat tubes in said inter-
mediate and attachment portions thereof;

rear X brace having a pair of pivotally intercon-
nected rigid rear brace members defining a third
plane therebetween, said rear brace members
being foldable in said third plane, the lower ends of
said rear brace members being pivotally attached
to a different one of said seat tubes at said lower
portions and the upper ends thereof being pivotally
attached to a different one of said frame tubes at
said upper portions, the pivotal interconnections at
said ends of said rear brace members being of the
two-axis type one axis of which being perpendicu-
lar to said third plane and the other axis of which
being orthogonal thereto and in the plane of the
respective tubes to which said interconnections are
attached;

front X brace having a pair of pivotally intercon-
nected rigid front brace members defining a fourth
plane therebetween, said front brace members
being foldable in said fourth plane, the lower ends
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of said front brace members being pivotally at-
tached to a different one of said frame tubes at said
lower portions; -
folding means associated with the upper ends of said
front brace members and with said intermediate
portions of said frame tubes and attachment por-
tions of said seat tubes for simultaneously causing
an upward movement of said movable line in said
first plane, a lessening of the angle between the
lower portions of said first and second planes, and
a lessening of the distance between respective ones
of said frame tubes and between respective ones of
said seat tubes when said support structure 1is
moved from its open to closed configuration; and

support means including a pair of rigid back support
tubes pivotally attached at their respective upper
ends to associated upper portions of said frame
tubes and at their respective lower ends to asso-
ciated seat tubes between said intermediate and
lower portions thereof.

25, The folding chair structure according to claim 24,
wherein said support means also includes a flexible seat
member disposed between and attached at its opposite
ends to said seat tubes, and wherein said support means
further includes a flexible back support member dis-
posed between and attached at its opposite ends to said
support tubes.

26. The folding chair structure according to claim 24,
wherein said folding means includes a pair of sliding
tubes each slidably mounted on said intermediate por-
tion of a different one of said frame tubes, a different
one of said front brace members and of said seat tubes
being separately pivotally attached to associated ones
of said sliding tubes, the axis of rotation of each of the
pivotal attachments to said sliding tubes being essen-
tially orthogonal to each other and to the longitudinal

axis of each associated one of said frame tubes.
o k sk ok %k -

40

45

50

55

60

65




	Front Page
	Drawings
	Specification
	Claims

